The rate of metabolic syndrome (MetS) in women diagnosed as they age is one of the main concerns of health cares. Recently new strategies used to prevent progressions of MetS toward the diagnosis of diabetes have focused on plant flavonoids. This study was aimed to investigate the beneficial effects of flavonoids fraction of Mespilus germanica leaves (MGL) on MetS in ovariectomized (OVX) rats. Methods: Twenty-four adult female Wistar rats, weighing 200 to 250 g, were divided into 3 groups: Sham surgery, OVX + Salin, or OVX + Flavonoid. Three weeks after ovariectomy, animals displayed MetS criteria received flavonoid injection (10 mg/kg, intraperitoneally) for 21 days. Then the body weight, body mass index, waist circumference, visceral fat, fasting blood glucose, serum insulin, lipid profiles and tumor necrosis factor-α (TNF-α) were measured. Results: Treatment with flavonoids fraction of MGL significantly decreased serum level of insulin (P = 0.011), glucose (P = 0.024), TNF-α (P = 0.010), also MetS Z score (P = 0.020) and homeostasis model assessment of insulin resistance (P = 0.007). Lipid profiles and visceral fat showed insignificant reduction. 
Introduction
Type 2 diabetes mellitus (T2DM) is one of the most common chronic diseases with increasingly higher prevalence worldwide due to epidemic of obesity. 1 Metabolic syndrome (MetS) is a pre diabetes stage with multiple risk factors consisting of abdominal obesity, hypertension, hyperglycemia, and dyslipidemia. 2 In women, the prevalence of the MetS increases in menopause parallel with estrogen withdrawal, and is associated with visceral adiposity, dislipidemia and impaired glucose tolerance. 3, 4 Also ovariectomy in rodents as a model of menopause has been associated with weight gain, visceral fat increase and disrupted lipid profiles. 5 Insulin resistance (IR) is assumed to be related to the certain inflammatory cytokines such as tumor necrosis factor-α (TNF-α) and interleukin-6. These cytokines interfere 
Morphometric and chemical analysis
Body weight, Wc and visceral fats were measured after 14 hours fasting. Wc was measured on the largest zone of the rat abdomen. 21 Visceral fats were isolated from surrounding tissues of mesenteric, urogenital and retroperitoneal regions and weighed using a weighing-scale (Doulton). 21 Body mass index (BMI) was calculated using the formula: BMI (g/cm 2 ) = body weight (g) / height 2 (cm 2 ).
Then blood was collected from the inferior vena cava, and centrifuged at 3,000 g/15 minutes and serum was kept at -80 o C. 21 Measurement of food intake was carried out according to the previous work, 23 briefly an equal amount of food (20 g/ day) was given to each cage in the morning, and consumed food was measured by subtracting the weight of the uneaten food from the total given one in the evening. As Table 1 shows BMI (P = 0.366), visceral fat (P = 0.652), body weight (P = 0.990), food intake (P = 0.130) and Wc (P = 0.672) didn' t change significantly in OVX + FLA group compared with OVX + SAL.
On the other hand, significant elevation was found in serum TG (P = 0.033), TC (P = 0.047) and LDL (P = 0.029) levels, but reduction in HDL (P = 0.018) in OVX compared 
Discussion
Our findings in line with the previous investigations, 5, 20, 21, 26 clearly confirm that ovariectomy leads in MetS, via elevation Therefore, the present study provides new insights into the therapeutic mechanism of MGL flavonoids on MetS, which will be a basis for the development of effective and safe preventive natural medicine for treatment of T2DM and cardiovascular diseases.
Conclusion
In conclusion pure flavonoid of MGL attenuates IR partially via reducing TNF-α in MetS model of rats.
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